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Chris Provencal 


From: 
Sent: 
To: 
Cc: 
Subject: 


Mike, 


David Shepherd <dshepherd@dartaero.com> 
Tuesday, April 27, 2010 3:40 PM 
'Mike Petsche' 
'Bill Beckett'; 'L Lacelle'; 'Chris Provencal'; 'Dan Stow'; ssheldon@dartaero.com 


350 crosstubes 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes to 3500 Ib and the aft crosstubes to 3000 
Ib in the deflection test rig and document 
on the work orders that this test has been completed. 
Hold max load for 1 
minute. 
Per TP-D350-748-2, 
these loads represent the maximum 
load on these crosstubes 
at gross weight and are below 
the yield point of the material. 
I would like to request that Chris Provencal witness these tests and sign off the work orders 
based on his experience 
with Dart landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load test. 
I, for one, would feel a lot more confident in testing each crosstube in this manner than relying 
totally on what Exova has to say. 
I think it would be very difficult to reach a conclusion 
on the whole batch on the basis of 
cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has to say in case it 
has an impact on our decision. 
So far, what I have seen from Exova shows me that there are fluctuations 
in the heat 
treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 350 crosstubes 
by May 7th 
pending a successful 
Engineering 
test of the material. 


David. 
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SPC (Y/N): 


Approvals: 
Process 
Plan: 


QC: 


Date: 
Tooling: 
Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence 
ID/ 
Work Center 
10 


240 


1111111111111111111111111 
Packaging 


Packaging 


O~rnfun 
~U~ 
Description 
Run Hours 


0.00 


Packaging 


Memo 
0.00 


Identify and pack for shipping 
as per PPP D350-748-1 0 I 
Location: __ 
PPPRev: 
__ 


--- 
-- 
- 
- 
--. 
--- 
Tool 10 
Tool # 
Plan 
Code 


-.. - 
.----- 
-- 
_ .. ---- 
---_._-- 
._. -.-- 
- --- 
!---- -- 
Accept 
Reject 
Reject 
Insp. 
Qty 
Qty 
Number 
Stamp 
~yi!"0 
... 


250 


1111111111111111111111111 
QC 


Quality Control 


QC21- Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


,I 
l! 
I 
II 
I 111 
: 
I! 
,Ju 
,i, 'IJ I 
I 
I 
" 
I, 
I 
", 
I, 
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WORK ORDER CHANGES 


J 


y 
r . 
- 


PROCEDURE 
CHJ~NGE 
Qty 
Approval 
Approval 
By 
Date 
Chief Eng / 
Prod Mar 
QC Inspector 
- 


- 


- 


- 
.~ 
... 


! 
W/O: 


DATE 
STEP 


Part No: 
PAR #: , 
_ 


Resolution: 
._, 
_ 


Fault Cat1egory: 
NCR: Yes No 
DQA: __ 


DisposiUon: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


- 
NCR: 
WORK OR[)ER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


- 


- 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE: 


. 
\ 
..• Pi-cklist Print 


Wednesday, October 05, 2011 
7:49:42 AM 


Work Order 
10: 
74658 


Parent 
Itern: 
D3 50-748-10 I 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start 
Date: 10/5/2011 


Start 
Qty: 
1.00 


p~ 


Required 
Date: 10/28120 I I 


Required 
Qty: 
1.00 


Comments: 
IPP Rev:A 
New Issue 06-07-05 
JLM 
IPP Rev:B 
Update qty ofMS21042L5 
06-09-12 
KJ 
IPP Rev:C 
Rev B 
07-11-15 
DD 
IPP Rev D 
Combined 
manufacturing 
08.04.02 
EC verified by: DD 
IPP Rev:E 
08-06-24 
revD as per dwg 
DD verified by:EC 
IPP Rev:F 
10.08.04 
added QSIOIO 4.3 
DD verf:EC 


Component 
Item 10/ 
Replacement 
Mfg/ 
Item Name 
Item 
ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq 10 
Measure 
Hand 
Qty 
Issued 
Issued 


ALS4-1032-225 
Purchased 


111111111111111111111111111111111111111111111111111111111111111111111111111 
\~6~Ce 


Location 
Loc Otv 


ST282 
1852 


110768 
62 
118386 
860 
118966 
930 


No 
220 
Each 


I1111I1111 


309.0000 (-:J 
8 


1111111111 


1,852.000 


LocCode 
~ 
11-(( -aLI . 


Loc Code 


Each 


Loc Otv 


309 


34 


50 


50 


50 


25 


50 


50 


200 


115108 
115705 


1!2l2-1 
117619 
117795 
118451 
118838 


ST360 


No 


Purchased 


Insert 


JJ~!~~i",,/ 
IIIIIIIII.I~II~IIIIII~ 


J(\ 


, 
,Ii 
I 
I, 
j 
, ,: 


Dart Aerospace 
Ltd 
- 
W/O: 
WORK ORDER CHANGES 


I, 
, 
. 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qly 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 
- 


- 


Part No: 
PAR #: . 
_ 


Resolution: 
._ . 
_ 


Fault Catl9gory: 
NCR: Yes No 
DQA: __ 


Dispositil)n: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


- 
NCR: 
WORK OR[)ER NON-CONFORMANCE 
(NCR) 


- 


Description 
of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 


- 


- 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


, 
II 
1 
'I 
, 
II 
' 


Location 
!&£..Q!y 


ST356 
1230 


117872 
30 


118422 
300 


IL8628 
400 


118838 
300 


119127 
200 


ST358 
6 


117514 
6 


ST516 
5000 


119017 
5000 


Purchased 
No 
220 
Each 


Work Order 10: 
74658 


'iiP (\- 1(- 
0<--( , 


183.0000 
CD 
4 


1111111111 


Page 2/: 


~ 


Start Date: 10/5/201\ 
Required Date: 10/28/2011 


Start Qty: 1.00 
Required Qty: 1.00 


6,236000 II~ 
16 &:' 


Loc Code 


Loc Code 


1x; 


0,0000 
I 
1 
~~''''~+ 
1111111111 
r<\ (\ CZ0'7 7-gpl/-II-oL/ " 


00000 
\~ 
32 


1IIIIIIIIr 


Each 


220 
Each 


220 


Location 
!&£..Q!y 


ST339 
75 


118628 
50 


118983 
25 


ST340 
108 


117872 
58 


118422 
50 
.-- 
No 
200 
Each 


No 


No 


'11111111111111111 rllllllllllll~nl 


1111111111111111111111111111111111111111111111111111111111111111111111 


Purchased 


AN960JDI0 
NASI149D0363J 
Purchased 


1111111111111111111111111111111111111111111111111111111 


rasher 
JIlrmliliili~lllIllllIllllIIllllIill'illilr''' 
Pmcha"d 
XI 
Washer 
, 


Parent Item: 
0350-748-101 


Parent Item Name: 
Crosstube 
Installation, 
High Fwd 


•. -_._.C 
~. 
. ,. Pi~klist Print 


Wednesday, October 05,2011 
7:49:42 AM 


n~Ulllil~~'11111111111111111111111111 
. 
~ 
Bolt 
I 


~l1Olml. 1111111111111111111111 


>( 
Bolt 
I 


Wednesday. October 05,2011 
7:49:43 AM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 
- 
W/O: 
WORK ORDER CHANGES 


J~ 
f~ 
.. 


DATE 
STEP 
PROCEDURE 
CHJ~NGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 
- 


- 


- 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Cat1egory: 
_ 


DisposiUon: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


- 
NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


- 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 


- 


- 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Abraison 
Strip 


<"'\1'-'- 
' 
• 


~~. 
~"Ii~iiliililhillllllllllllllll~purchased 
No 


X 
Washer 
I 02856.400 
Manufactured 
No 


1111111111111111111111111111111111111111111111111111111 
1111111111 


Start 
Date: 
10/5/2011 
Required 
Date: 10/28/2011 


Start 
Qty: 1.00 
Required 
Qty: 
1.00 
.--;;--'\ 
L8: 
8 
IIIIIIIIII-J .m lif'dtJ"& Sf 


373.3845 
!.l81 
1.243158 


00000 
Each 


f 


220 


200 


1111111111111111111111111111111 
1111 


1111111111111111111111111111111111111111111111 
111111111111111111111111 


Wednesday, October 05, 2011 
7:49:43 AM 
. 
Work Order 
10: 
74658 


Parent 
Item: 
0350-748-101 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


" .Picktist Print 


Location 
!&f....Q!y 
Loc Code 


ST063 
202 


68939 
102 


70682 
100 


ST066 
43 


67757 
43 


28.0000 
L:iJ 
4 


1111111111 
157-o0-cc-q:- Sf . 


Loc Code 


Loc Code 


!&f....Q!y 


21 


9 


12 


7 


7 


Each 
245.0000 
r--1o', 
16 


1111111111- 
P 1--.3 ?oz, s;P'11-l1 ~ 
. 


220 


!&f....Q!y 


0.3149 


0.3149 


373.0696 


0.6696 


156.4 


216 


220 
Each 


68076 


63735 


71164 


73491 


ST424 


66127 


68947 


ST424/25 


62207 


ST409 


ST403 


Manufactured 
No 


Manufactured 
No 


#t~uml~~IIIIIMlllnlllllllll 
.k'i Bushing 


JJ1UiUIDm 1~111111111111111111111111 
)(I Saddle 
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Shop Packet Print 
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Dart Aerospace Ltd 
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I 
JI 
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II.: 
I 
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1 
,; 
I 
I 
I 


- 
W/O: 
WORK ORDER CHANGES 


I 
,. 
,. 
- 
.' 
DATE 
STEP 
By 
Qty 
Approval 
Approval 
PROCEDURE CHJ~NGE 
Date 
Chief Eng I 
Prod Mar 
QC Inspettor 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Dispositi.on: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK OR[)ER NON-CONFORMANCE 
(NCR) 


- 
Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


- 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


------------------------- 
-------------------------------- 
. 


.... _._,- 
• " Prckllst Print 


Wednesday, October 05,2011 
7:49:43 AM 


Work Order 
10: 
74658 


Parent 
Item: 
D350-748-101 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111I 
Start 
Date: 10/5/20 II 


Start Qty: 1.00 


Required 
Date: 10/28/2011 


Required 
Qty: 1.00 


2 
2 
03502-1 


111111111111111111111111111111111111111111111 
Support 


Manufactured 
No 
200 
Each 
63.0000 


1111111111 


Loe Code 


D350-748-14ITRN 
Manufactured 
No 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Crosstube 
Turning 
Detail 


ST063 


61206 


64004 


68951 


72129 


73419 


110 


Loe Qtv 


63 


7 


10 


12 


14 


20 


Each 
3.0000 


1111111111 
-SliD 
/I.,-ID--"C)c- 


Loe Code 


~ 
(\- 
11-6L( • 


CD 


14)09.00 
~ 
24 


1111111111 
- 


Loe Code 
!&£..Q!y 


3709 


51 


637 


21 


2000 


1000 


6000 


6000 


3 


1 
I 
I 


220 
Each 


119017 


117441 


117601 


117885 


118451- 
118927 


72812 
C--:2w 
72817 


ST516 


LG 


ST300 


No 
Purchased 
t /-tvfS21 
042L4-, 


11/1t 
~~!nlllllll.llii 
ill~11111I111I11111111111111 


I 


ST518 
5000 


119075 
5000 
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Dart Aerospace Ltd 
- 
. 
W/O: 
W'ORK ORDER CHANGES 
,. 
> 
.. 
- 


DATE 
STEP 
PROCIEDURECHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
}' 
Prod Mar 
QC Inspector 
- 


- 


Part No: 
PAR #: 
_ 


Resolution: 
. 
_ 


Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


- 
NCR: 
WORK ORIlER 
NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 
. 


- 


- 


- 


H:\lFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Wednesday, October 05,2011 
7:49:43 AM 


Parent 
Item: 
D350-748-101 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 
Required 
Date: 10/28/2011 


Required 
Qty: 1.00 


Start 
Date: 10/5/2011 


Start 
Qty: 1.00 


2,684.000 r' 4:1 
4 
IIIIIIIIII~ .~ 
\\- \l-6Lf 


Loc Code 
Loc Qtv 


1184 


5 


53 


248 


82 


496 


300 


220 
Each 


116105 


116548 


117441 


117611 


118179 


118910- 
ST518 
1500 


119109 
1500 


snoo 


No 


1111111 Ifllllllll 
11IIrtlmml1HI- 
.. _-- 


1111111111111111111111111111111111111111111111111111111111111111111111 


Purchased 


Work Order 
10: 
74658 


" Picklist Print 


J~"~ii~""~"""",,,,,gl'ln,m"'1 
..J< Nut 
l 


2 
2 
MS21920-20 


111111111111111111111111111111111111111111111111111111111111 
Clamp (per MIL-DTL-8783C) 


Purchased 
No 
200 
Each 
62.0000 


1111111111 


1111111111 
. 
~ 
.. _. 
\." 
- 
\ 
\ 
-ol{- 


Loc Code 
Loc Qtv 


62 


10 


6 


46 
:f.. L- 


Each 
215.0000 
1 
200 


116799 


118236 


118649 


LG050 


No 
MS27039-1-10 
Purchased 


1111111111111111111111111111111111111111111111111111111111111111I11111 
Screw 


ST290 


ST291 


117441 


118612 


!&£...Q!y 


15 


15 


200 


200 


Loc Code 


=6' 
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Dart Aerospace ltd 


W/O: 


DATE 
STEP 


" 


,. '\ 
• 


.. 


•• 
•• 


- 
. 
" 
WORK ORDER CHANGES 
. . 
. 
• 
r 
- 
Approval 
PROCEDURE 
CHJ~NGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mar 
QClnspector 
- 


", 
~~., 
.•• 
r 
. 
.. 


.•. 
, + 


- 


Date: 
_ 


Date: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Fault Category: 
_ 


Disposition: 
_ 
.. . 
Resolution: 
.. 
. 


Part No: 
PAR It: 
. 


- 
NCR: 
. 
WORK OR[)ER NON-CONFORMANCE 
(NCR) 
1:- 
~ 
- 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEp. 
, 
Acti~~ Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
"Chief 
Eng 
Date 
- 
" •• 
.' 


- 
, 
, 


- 
. 


, 
,. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE LTD 
Work Order: 


Part Number: 
0350-748.101 


Pa e 1 of 1 


Reauired Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
Anale 
75 
77 
Total Soan 
81.56 
82.04 


/fjo, q Z -.f-. - 
'all'l) 


QC15 Inspection 
Date, 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 
dated 


."'" 
Revised b 
KJ/JM 
KJ 


H:lso\forms\dimension 
sheets\approved 
DS\Blank.XtubeBend-DimSheet 
rev C.doc 
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DART AEROSPACE 
LTD 
Work Order: 


Description: 
Crosstube HiQh Fwd (AS350/355) 
Part Number: 
D350-748.101 


Inspection 
Dwa: 0350-748-141 
Rev: E 
Paae 1 of 1 


Required Dimension 
Min 
I 
Max 
Heiaht 
23.13 
23.37 
1/2 Span 
40.78 
41.02 
Anale 
75 
77 
Total Span 
81.56 
82.04 


• 


i; 
-.1-. - 


Comments 
~\.:'>t 
z. () .0;20 
1 
' 


QC15 Inspection 
I ~ 
Date 
!C 0/06 
I 


L 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


'.r 
• 
," 
., 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 
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Kim Johnston 


From: 
Sent: 
To: 
Subject: 


Can you print this. 


Chris Provencal <cprovencal@dartaero.com> 
Wedf1esday, October OS, 201110:07 
AM 
Johnston, Kim 
FW: 350 crosstubes 


From: David Shepherd [mailto:dshepherd@dartaero.com] 
Sent: Tuesday, April 27, 2010 3:40 PM 
To: 'Mike Petsche' 
Cc: 'Bill Beckett'; 'L Lacelle';"Chris 
Provencal'; 'Dan Stow'; ssheldon@dartaero.com 


Subject: 350 crosstubes 


Mike, 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these ctosstubes 
is to load the fwd crosstubes to 3500 Ib and the aft crosstubes 
to 3000 
Ib in the deflection test rig and document 
on the work orders that this test has been completed. 
Hold max load for 1 
minute. 
Per TP-D350-748-2, 
these loads represent the maximum load on these crosstubes at gross weight and are below 
the yield point of the material. 
I would like to request that Chris Provencal witness these tests and sign off the work orders 
based on his experience 
with Dart landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load test. 
I, for one, would feel a lot more confident in testing each crosstube in this manner than relying 
totally on what Exova has to say. 
I think it would be very difficult to reach a conclusion on the whole batch on the basis of 
cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has to say in case it 
has an impact on our decision. 
So far, what I have seen from Exova shows me that there are fluctuations 
in the heat 
treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 350 crosstubes 
by May 7th 
pending a successful 
Engineering 
test of the material. 


David . 
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8 
6 
5 
4 


B 


A 


2 
4 
6 
8 


C 


D 
Item 
Qty 
Part Number 
Description 
.141 
I" 
D 


1 
X 
0350-748.141 
CROSSTUBE 
ASSEMBLY 
(AS 
350/355 
HI FWD) 


r 
{ 
LG 
2 
1 
06015-125 
CROSSTUBE 
(OR 
06017-115) 


3 
2 
03502-1 
SUPPORT 
vJ "\0 ?0llo~ 


4 
2 
02856-400-710 
ABRASION 
STRIP 
- 
I- 
5 
1 
AELS-1032-225 
INSERT 


6 
1 
NAS114900363J 
WASHER 
(OR 
AN960J010) 


7 
2 
MS2192Q.20 
CL6.MP 
(PER 
DART 
SPEC. 
M-MS2192Q.201 


8 
1 
MS27039-1-10 
SCREW 


C 
GENERAL 
NOTES: 


LG 
1) 
MATERIAL: 
MANUFACTURED 
FROM 
D6015-125OR 
D6017-115 
FINISHED 
LENGTIi 
= 110.270ZO.06 
UNDER 
REVIEW 
2) 
FINISH: 
MAGNETIC 
PARTI CLE INSPECT 
PER DART 
QSI 0384.2 
/tfJl 
.•7.,'t.. :J 
CADMIUM 
PLATE 
PER AMS-QQ-P-416B, 
CLASS 
1, TYPE 
II 
PRIME 
INSIDE 
AND OUTSIDE 
PER 
DART QSI 005 4.2 


-t 
PAINT OUTSIDE 
PER DART 
QS 
0054.2 
3) 
TOLERANCES 
ARE 
PER DART 
QSI 018 
UNLESS 
OTHERWISE 
NOTED. 
RE1~1,7,ED 


4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX. 
6) 
IDENTlFICATION: 
DART 
PART 
NUMBER 
"D350-748-141" 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
PER DART 
QSI 044 6.4 
(VIBRATING 
STYLUS) 
7) 
WEIGHT: 
30.45 
Ibs 
t' 
8) 
PARTIS 
SYMMETRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 


B 
9) 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITlJDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE 
DRILLED 
AFTER 
BENDING. 
10) 
BEND 
PROGRESSIVELYWITIi 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
BENDING 
IS 6% BASED 
ON 0.0. 
LG 
11) 
HEAT 
TREAT 
TO MIN. 180 KSI 
PERMIL-T-67360RAMS2759-1CAFTERTURNING. 
ACCEPTABLE 
TO 
ADD HRC TEST OPTION (B8-1) PER PAR 09-04ll. ADD 
VERIFY 
TENSILE 
STRENGTH 
BY HARDNESS 
TEST 
PER ASTM 
E18 TO 40-45 
HRC. 
F 
TWIST LIMIT (AB-l. C1-31.ADD 06015-125 OPTION 
CP 
10.11.23 
12) 
INSTALL 
D2856-400-71 
0 ABRASION 
STRlPSWITIi 
A GAP 
ON BOTTOM 
SIDE 
OF CROSSTUBE, 
(CB-l). STOCK DIM NOW MACHINED (01-4) 
CENTERED 
OPPOSITE 
03502-1 
SUPPORT, 
PER 001 035. 
REVISE GENERAL NOTES; UPDATE TO CURRENT ADD 
13) 
EXTREME 
CARE 
MUST 
BETAKEN 
TO PROTECTTIiE 
OUTSIDE 
SURFACE 
OF TIiETlJBE. 
THE 
E 
STANDARDS; RELOCATED FLAG #6 PER PAR 08-046 
RF 
09.09.30 - 
- 
OUTSIDE 
SURFACE 
MUSTBE 
SMOOTH 
AND 
FREE 
FROM 
SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
(ZN A6-3); TOLERANCES (ZN C6-3. 01-3) 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAYBE 
BLENDED 
OUT LONGITUDINALLY. 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE 
UNACCEPTABLE. 
WHEN 
DRlLLI NG HOLES 
EXTREME 
CARE 
C 
ADD CAD PLATING 
CP 
06.0B.14 
MUST 
BETAKEN 
AND CAREFUL 
DEBURRING 
PERFORMED 
TO ENSUREA 
CLEAN 
HOLE 
WITH 
NO 
B 
ADD D6017-115 & PRIME AND PAINT 
CP 
06.06.30 
CRACKI 
NG/CHIPPI 
NG/GROOVES. 
A 
NEW ISSUE 
CP 
06.03.31 
14) 
TORQUE 
CLAMPS 
60 TO 80 IN-LB. 
ENSURE 
AT LEAST 
1.5THREADS 
SHOWING 
IN SAFETY 
AND 
THAT 
NUT HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
REV. 
DESCRIPTION 
BY 
DATE 
LG 
15) 
MAX TWIST 
AFTER 
BENDING: 
WITH 
XTUBE 
LAYED 
FLAT 
ON SURFACE. 
TIiE 
DIFFERENCE 
BETWEEN 
DESIGN 
(£/ 
DART AEROSPACE 
LTD 
A 
CUFF 
HEIGHTS 
FROM 
TIiE 
SURFACE 
MAY 
BE NO LARGER 
TIiAN 
0.25 (ZN C1-31. 
DRAWN 
", 
HAWKESBURY, ONTARIO, CANADA 


CHECKED 
--" 
DRAWING NO. 
REV. 
F 
MFG. APPR. 
'[L 
0350-748-141 
SHEET 1 OF4 
APPROVED 
-IA, 
TITLE 
SCALE 
DE APPR. 
"f;I- 
CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 
DATE 
10.11.23 


COPYRlGHT@2006BY 
DARt 
AEROSPACE 
L TO 


'H1300CUl0'EHrISPRIY.1"E""OCOM'lO£NrLAl. 
•••• DIS$UP<'lI£OONTl'IEExAA£5Sce'<OlT~THIl'.lfS 
NOTTCe~lIs.eDrOll'Hl'PIJ'lPO$rOllCOPlf:l)()iI~..MCATEClTO~OnoflCRSOll""nlOVt 
~Pf;IWlS3JOl<'_OAA1'",£AosP.-.xlm 
, 
, 
I 


• 


8 
6 
5 
4 
3 


D 


C 
INSTALL AFTER FINISH: 
AELS-1032-225 
INSERT 
NAS1 149D0363J WASHER 
MS27039- 1-10 SCREW 


D350-748-141 
BENT TUBE 


D 


C 


0350-748-141 
ASSEMBLY 
DETAIL 


B 


A 


REV. F 
SHEET 20F4 


SCALE 


NTS 


TITLE 
CROSSTUBE (AS 350/355 HI FWD) 


COPYRIGHT 
Cl2006 
BY DART 
AEROSPACE 
LTO 


T"'SQOCVl,t~""'lS~",ATE"''<D~0NI'10~1fTIAl''''J!S5'-'_ll'OOl< 
•••••••e''''llESsCOt<O'T1O'<T>iOo-:-rr,s 
NotralltVSE:DrOll 
••NyPUllPOSt(lA(;Of'IECm'tCO 
•••• ~TH.'OI,H'/OT>!fllPE~SON'I'J'I'HO 
••iT 
WRlT1V<PER~FJ'QMlWlr.<EROsp.oa:lTtl_ 


UNDER REVIEW 
ICf II.• 7.,Cl 


DART AEROSPACE 
LTD 
HAWKESBURY. DNTARID. CANADA 


DRAWING NO. 
0350-748-141 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


D3502-1 
SUPPORT 
REF 


SECTION 
A-A 
04.2 
SCALE4X 


A 


B 


6 
5 


• .... 


8 
7 
6 
4 
2 


D 


C 


24.87.0.13 
~ 


224REF 
(569mm) 
R16.0 
TO START OF BEND 


0101.0 
24.81 


~ 


40.90x0.13 


41.34.0.13 


I 


"I 
I 


I 
I 


I 
<t 


: I 


CD 


00.297 
THIS SIDE ONLY, 
THRU ONE WALL ONLY 


CUFF, FS 
SHOWN TWISTED 
REF 


CUFF, NS 
REF 


~ 


0.25 MAX TWIST 
AFTER BENDING 
(NOT SHOWN 
TO SCALE) 
[]DiG 


D 


C 


82.680100.25--- 


0350-748-141 
BENDING AND DRILLING DETAIL []Q) 


00.323:ci'o~ 
THRU. TYP 


HOLE TO BE ALIGNED 
WITHIN 0100.001OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 
j<D"'~ 
--1-- 


I 


A 


B 
UNDER REVIEW 
[If'1/, ~zt1- I 


DART AEROSPACE 
LTO 
HAWKESBURY, ONTARIO. CANADA 


DRA~NGNO. 
REV, 
F 


D350-748-141 
SHEET 3 OF 4 


TITLE 
SCALE 


CROSSTUBE 
(AS 
350/355 
HI FWD) 
NTS 
l=T%~~~f;l:~~~~?~E~;O:~~~~ 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR 


APPROVED 


DE APPR. 


DATE 
10.11.23 


03-3 


4 


SECTION 
B-B 
SCALE4X 


5 
6 
7 


VIEWC-C 
SCALE4X 


C2-3 


8 


A 


B 


~- 


J' 


•• 
. 
" 


8 
6 
5 
4 
3 
2 


D 


A 


DETAILE: 
TAPER 
RUN.QFF 
C3-4 
NOT TO SCALE 


'" 
J: 
'" 
U. 
•... '" 
-w 
go:: 
00 


iTI'ii 
It 
""r- 
...• "i 
SYM 
<0 
•...- 
0- 
•... 


C 
UNDER REVIEW 
I (f /1.07.rl::J 


T 


2.339 REF1 
B 


CD 
RUN OFF 
PART 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 
0350-748-141 
SHEET40F4 


TITLE 
SCALE 
CROSSTUBE (AS 350/3.55 
HI FWD) 
NTS 


1..,~~~~~~~':'~~~B~~~~~~~~~~~~T.:JN~ln,S 
HOl100EUSWfOR.....,.,..::;~~~=:~~~OlH(RP£ROONwmtOlJT 


Rl00.0 
REF 


R..ElEASEn 


2011 -o~p3 ikJ 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR 


APPROVED 


DEAPPR 


DATE 
10.11.23 


Al-4 


/ 
{ 
2339'8&?J 
"IA I ;' 
'-~l SEE DETAIL 
E 


RO.D63 


DETAIL F: 
CUFF TRANSITION 
A5-4 
NOTTO 
SCALE 


UNIFORM TAPER 
-------- 
...••-.1--- 
CONSTANT -1 
I 
0.0. 
I 


D350-748-141TRN 
TURNING 
DETAIL 


Rl00 
TRANSITION 


2.2721'8: 
MIN WALL 0.116 


SEE DETAIL 
F 


A3-4 


1--. 
UNIFORM--j 
I 
. 
TAPER 


Rl00 
TRANSlTlON 


'"o 
~ 
o 
<ri 


2.180~~ 


CONSTANT 
0.0. 


2.180~8: 


'":> 
u.o 
ll!~ 
~u..0 
"'0zw 


DETAILD: 
CROSSTUBE 
CUFF 
C'-4 
SCALE 3X 


4.26<0.03 FROM END OF 
TUBE TO START OF RAD 


2.240~.oO: 


SEE DETAILD 


AB-4 


2.ooo~~~l 
MEAN l.O. 
g 
o 


0.062 


~ 


CHAMFER AS REQUG 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
~ 
- r---- 


FOR TOOLING LEAVING 
0.062 REF MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF 1.0. 


A 


D 


B 


C 


8 
5 
4 
3 


DART AEROSPACE LTD. 


5.0 
PARTS LIST 


REFERENCE ONLY4 
IIN-D350-748 
Page 6 of 10 


• 


(-Q~\ 
Qty 
Part Number 
Description 
, 
-101 
-201 
X 
\0350-748-101 
_ CROSSTUBE INSTAllATION, 
AS 350/355 
HIGH FWD 


X 
0350.748-201 
CROSSTUBE INSTAllATION, 
AS 350/355 
HIGH AFT 


1 
0350-748-141 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH FWD 
1 
0350-748-241 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH AFT 


*2 
*2 
03502-1 
SUPPORT 
*2 
*2 
02856-400-71 0 
ABRASION STRIP 
*1 
*1 
AELS-1032-225 
INSERT 
*2 
*2 
MS21920-20 
CLAMP 
*1 
*1 
MS27039-1-10 
SCREW 
*1 
*1 
AN960J010 
WASHER 


[ 
4 
I 
4 
03500-1 
SADDLE) 
" 
I 
16 
\ 
16 , 03501-1 
BUSHINGl 
* 
16 
, 
16 
\ AN4-6A' 
", 
,'", 
BOLTr 
'i. 
8 
8 
,~AN4-41A 
BOLT I 
" 
~ 
4 
i 
4 
\ AN5-32A 
BOLT) 


J 
32 
32 
, AN960J0416 
' WASHER, 
~ 
8 
' , 
8 
\AN960J0516 
',', 
WASHERI 
- 


? 24 
24 
MS21042L4 
NUTi(OR MS21042-4\ 
4 
4 
MS21042L5 
NUT«(OR MS21042-5\ 
- 
* REFERENCE ONLY. PARTS ARE INCLUDED IN 0350-748-141/241 
ASSEMBLIES ABOVE 


• COPYRIGHT 
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BY DART 
AEROSPACE 
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THIS DOCUMENT 
IS PRIVATE AND CONFIDENTIAL 
AND IS SUPPLIED 
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CONDITION 
THAT IT IS NOT TO BE USED FOR ANY PURPOSE 
OR COPIED 
OR COMMUNICATED 
TO ANY OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM DART AEROSPACE 
LTD, 


Revision: 
B 
Date: 
07.06.15 


CERTiFICATE 
OF 
CONFORr~!lANCE 


DATE: 
Oct-28-2011 


CO~JS!Gi\!ED TO: 
Dart Aerospace 
Ltd. 


1270 Aberdeen 
St. 


Hawksbury, 
ON 
K6A 1K7 


CONTRACT 
OR 
PURCHASE 
ORDER # 
15117 


CADORATH 
PLATING CO. LTD. 
2150 LOGAN AVENUE 
W!NNIPEG, MANiTOBA 
R2J-OJ1 


WID #: 
108676 


INVOICE #: 
57422 


" 
. 


DESCRiPTiON: 
SKID 


P!F~1.:/. 
d350-748-101 
SIN # 
B74658 


QTY 
1 


.....TRESS 
REliEF 
@ 375 DEG. 5 HRS BAKE HEAT CHART # 11-1084. 
MP! INSPECTED 
lAW ASTM-E-1444. 
CADMIUM 
PLATED lAW AMS- 
~Q-.P-416C, 
TYPE 2 YELLOW, 
CLASS 1. HYDROGEN 
EMBRiTTLEMENT 
@ 375 DEG. 8 HRS. BAKE HEAT CHART #11-1095. 


CERT~FiCATE:I certify that the items indicated here on have 
been inspected 
and tested and conform 
to aU specifications 
and requirements detailed on the contract or purchase order. 


Approved Inspector: 
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PM D 


\ 
DE 


AM. 


P=11134 


ETAL PROPRE 
o > 52°C/125°F 


DATE CAL DUE 


o PRE-EMULSIONNANT 


W/CM2 
0 AMBIANT < 2 fc 
o PUlss.>100 
fc 
SURFACE 


o GRENAILLEE 


J;iO'1'l)°C/50°F 
DE 52°C/125°F 


DATE 
N° TRAVAIL 
ACUREN 


NO CLIENT 
POIWO 


MIN. 


MIN. 


MIN. 


10 


>10 
10 
o SEC 


D VISIBLE 


RAPPORT D'INSPECTION 
PAR RESSUAGE 


D SOU DEE 
D MACHINEE 
o -4°C/20°F 
DE 10°C/50°F 
o IMPERIAL) 


LUORESCENT 


.~~ 
.•.•.• 
~L<L 
.. 
~.~Q 
~~~ 
/DlJ.,D 
c::z 
&? 
. 
~~a 


;l.JlTATS- 


TEMPS PENETRATIONMIN. 


TEMPS SECHAGEMIN. 


'LATEUR 
TEMPS PENETRATIONMIN. 


REVELATEUR 
[;HIrON AQUEUX 
0 AaUEUx 


IFACE iNSPECTEE 


DITION SURFACE 
D MEULEE 


'ERATURE 
SURFACE 
0 < - 4°C/20°F 


JET 


(S) EXAMINE 


=:SSE 


NT 


:NTION 


~ 
:UREN 


lue des 
Services 
lite 
seIon 
laquelfe 
Ie Groupe 
Acurcll 
Inc. 
execute 
les sen-ices 
lie 
C01lccmc 
que 
les cnGllces 
par 
ecril. 
En OUCU1/C cireal/stance 
ces services 
lie s'etendent 
au-de/ii 
de I'exdell/iOIl 
des services 
demandes. 
II est 
cntendll 
que 
toutes 
les 
,tions, 
les observations 
et lcs expressions 
d'opiniol1s 
jaites 
par Acuren 
refIetellt 
les opinions 
ou les observations 
de l'entreprisejondees 
sur l'illformation 
et les hypotheses 
foumies 
par Ie propriitaire/operateur, 
et elles lie cOllstituCII 
'S declarations 
OIL des garanties 
Oil 
lle peuvent 
etre interpretees 
comme 
coustituant. 
Le Groupe 
Acuren 
Inc. 
11 'assume 
aucune 
des respollsabilites 
du propritftaireloperateur, 
et Ie proprietaire/operateur 
conserve 
la respollsabilite 
~des decisions 
prises 
en matiere 
d'illgel1ierie, 
de fabrication, 
de reparation 
et d'usage a partir 
de /'illjonnatioll 
ou des domzees jourllies 
par Acuren 
ell rapport 
avec les services 
decrits 
dans les presentes 
ne peuvent 
exceder 
Ie coii.t des 


~s rendus. 


e de Diligence 
"execution 
des services, 
Ie GrOllpe Acuren 
Inc. applique 
Ie degre de diligence, 
le soin et la competence 
normalemem 
exerces 
dalls des circollStances 
semblables 
par d'autresjournisseurs 
de ce type de sen:~~s 
operant 
dalls la me,ne 
"e au dans une localiM 
similaire. 
Aucune 
alltre garantie, 
im licite au ex 
licite,ll'estfoite 
ou voulue 
aT le Grou 
e Acuren 
Ille. 
&::-;:;. 


FTJ# 


NATURES 


'RESENTANT 


HNICIEN 
(SIGNATUR 


n 
(MOUlE): 


ONGC 
NIVEAU 


ONGCN°REG. 


~c.. 
1"TECHNICIEN 


~SNTNIVEAU~ 
@~ 


2' M'TECHNICIEN 


ONGC 
NIVEAU 
SNT NIVEAU 


ONGCN° 
REG. 


RApPORT 


REVISE PAR: 
NOM 
INITIALES 


H-3044 


8lANCHE 
- COPIE DU CLIENT 
JAUNE 
- COPIE DU BUREAU 
ROSE - COPIE DU TECHNiCIEN 
OR - COPIE 
Dll BUREAU 
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2005 


::l:-\erY\ 
'l:.D 
1)~.'94S 
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RAP~ORT"it- 
'. 
?- //139 


PAGE~DE~ 
(SUITE) 
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No. TRAVAIL ACUREN 


RAPPORT D'ESSAI NON DESTRUCTIF 
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\, 


\\ 


Cf"lC~t\Jh~: 


C)~ 
+U 
~'f~(;) 


rL4CoL.}<o 


CaCs>9 ~ \ 
(gCo9:J 


'-I C,S8 
' 
__ 
~. 
__ 
..J 


Et 
due des Services 
--::::::r 
C CIrenIc scion laquclfe 
Ie Groupe 
Arw'en/nc. 
execute 
les sen'ices 
ne concernc 
que les enonces 
par ecrit. En QllCllne circollsrallce 
ces services 
IlC s' elendent 
ail-de/a 
de l' execution 
des services 
demandes. 
II est cntendu 
que toutes 
les 
des Tif'rions. les ohservatiolls 
ef fa expressions 
d' opinionsfaites 
par Acuren 
rej7etenr les opinions 
oules 
ohservations 
de l'entreprise 
fondees 
sur /' information 
et les hypothesesfournies 
par Ie proprieraire/operateur, 
et clles ne constituent 
pas des declarations 
011 des goral/ties 
Oil 
lie pel/\'ellt 
erre inrerprerees 
comme 
constituallf. 
Le Groupe 
ACllren Inc. 
1/' assume 
aucune 
des responsahilites 
dll proprieraire/operateur. 
et Ie proprietairc!operateur 
consen'e 
la responsabilite 
ellt ~re des decisions 
prises 
el/ matiere 
d'il/genierie. 
de fabrication, 
de reparation 
et d' usage a partir 
de I'information 
Oll des donneesfolfmies 
par AClIren en rapport 
awc 
les sen'ices 
deerits 
dans les pn:sellfes 
ne pelfvent 
exctFder Ie Calif des 


ser 
iel'S ref/dus. 
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INtTtALES 
NOM 


FTJ #: --------------- 


RApPORT 
REVISE PAR: 
2' TECHNICIEN 


NIVEAU CGSB 
NIVEAU SNT 


No. ENREG. CGSB 


1" TECHNICIEN 


NIVEAU CGSB 
~ 
NIVEAU SNT 


No. EN REG CGSB 
1;;.,dOS 


NATURES 


N 
ME 
(MOULEE): 


No me de Diligence 
Do 
s l' execlltiol1 
des sen'ices. 
Ie Groupe 
Annen 
Inc. applique 
Ie degl'l: de diligence, 
Ie soin et la comperence 
normalement 
exerces dans des circonstances 
semblahles 
par d' alltres fournisseurs 
de ce type de sen'iecs 
operant 
dans la meme 
loe 
lit£~011dans 
/111(' localire silllilaire. Aucune 
alltre garantie, 
implicite 
all 
explicitc, 
n' estfaite 
ou voulue parle 
Groupf? Acurf?l1ll1c. 
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- COPIE DU BUREAU 
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- COPIEDU 
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OR - COPIE 
DU BUREAU 


